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NATIONAL FOREWORD 

This Indian Standard, which is identical with lEC Pub 1178-2/QC 680100 (1993) 'Quartz crystal units — A 
specification in the lEC quality assessment system for electronic components (lECQ) — Part 2 : Sectional 
specification — Capability approval', issued by the International Electrotechnical Commission (I EC), was adopted 
by the Bureau of Indian Standards on the recommendation of Piezoelectric Devices for Frequency Control and 
Selection Sectional Committee, LTD 12 and approval of the Electronics and Telecommunication Division Council. 

The text of the I EC standard has been approved as suitable for publication as Indian Standard without deviations. 
Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn 
to the following; 

a) Wherever the words 'International Standard' appear referring to this standard, they should be read 
as Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice is to 
use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards also exist. 
The corresponding Indian Standards which are to be substituted in their place are listed below along with their degree 
of equivalence for the editions indicated: 



International Standard 



lEC 1178-1 (1993) Quartz crystal units 
— A specification in the I EC quality 
assessment system for electronic 
components (lECQ) — Part 1 : Generic 
specification 

lEC QC 001002 (1986) Rules of 
procedure of the lEC quality assessment 
system for electronic components 
(lECQ) 



Corresponding Indian Standard 



IS QC 680000 (1993) Quartz crystal 
units — A specification in the lEC 
quality assessment system for 
electronic components (lECQ) — 
Generic specification 

ISQC 001 002 (1 988) Rules of procedure 
of the lEC quality assessment system 
for electronic components (lECQ) 



Degree of 
Equivalence 

Identical 



Identical 



The concerned technical committee has reviewed the provisions of the JEC 68, lEC 122-1(1976), lEC QC 001005 
(1992), referred in this adopted standard and has decided that they are acceptable for use in conjunction with this 
standard. 

This standard is intended primarily for use under the lECQ system. A regular Indian Standard for this component 
could be different, identical or similar to this standard. 

Only the English language text in the International Standard tias been retained while adopting it in this Indian 
Standard. 
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Indian Standard 

QUARTZ CRYSTAL UNITS -ASPECIFICATION IN THE lEC QUALITY 

ASSESSMENT SYSTEM FOR ELECTRONIC COMPONENTS (lECQ) 

-SECTIONALSPECIFICATION-CAPABILITY APPROVAL 



1 General 

1.1 Scope 

This part of lEC 1178 applies to quartz crystal units manufactured as custom-built 
products or as standard catalogue items and whose quality is assessed on the basis of 
capability approval. 

It prescribes the preferred ratings and characteristics, with the appropriate tests and 
measuring methods contained in the generic specification lEC 1178-1 and gives general 
performance requirements to be used in detail specifications for quartz crystal units. 



The concept of preferred values is directly applicable to standard catalogue items but 
does not necessarily apply to custom-built products. 



1.2 Normative references 

The following normative documents contain provisions which, through reference In this 
text, constitute provisions of this part of lEC 1178. At the time of publication, the editions 
indicated were valid. All normative documents are subject to revision, and parties to agree- 
ments based on this part of lEC 1178 are encouraged to investigate the possibility of 
applying the most recent editions of the normative documents indicated below. Members 
of lEC and ISO maintain registers of currently valid International Standards. 



I EC 68, Environmental testing* 

lEC 122-1: 1976, Quartz crystal units for frequency control ana selection - Part 1: 
Standard values and test conditions 

I EC 1178-1: 1993, Quartz crystal units - A specification in the lEC Quality Assessment 
System for electronic components (lECQ) - Part 1: Generic specification 

lEC QC 001002: 1986, Rules of procedure of the lEC Quality Assessment System for 
Electronic Components (lECQ) 

I EC QC 001005: 1992. Qualified Products List 



* The above reference applies to the edition mentioned and the applicable test clauses of the generic 
specification (lEC 1178-1). 

1 
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2 Preferred ratings and guidance on detaii specifications 

2. 1 Preferred ratings and characteristics 

Tile values given in detail specifications sliail preferably be selected from those stated in 
2.3 of the generic specification I EC 1178-1. 

2.2 Information to be prescribed in detail specifications (for both custom-built 
and standard catalogue items) 

Guidance on the preparation of detail specifications is given .in the blank detail specifi- 
cation lEC 1178-2-1. 

For standard catalogue items, each detail specification shall state all the tests and 
measurements required for inspection. This shall, as a minimum, include the relevant tests 
given in the blank detail specification, with methods and severities. 

The following information shall be given in each detail specification. 

2.2.1 Outline drawing and dimensions 

The detail specification shall include a dimensional drawing of the crystal unit, and/or refer- 
ence to an appropriate international standard, in order to permit easy recognition and to 
provide information for dimensioning and gauging procedures. 

The dimensions shall include the overall dimensions of the body of the component and the 
size and spacing of the leads. Alt dimensions shall be stated in millimetres. 

Lead connections shall be identified for enclosures with more than two leads. 



When a detail specification covers more than one enclosure, the dimensions and their 
associated tolerances shall be placed In a table below the drawing. 

When the configuration is other than described above, the detail specification shall state 
such dimensional information as will adequately describe the crystal unit. 



2.2.2 Marking 

The detail specification shall prescribe the content of the marking on the crystal unit and 
on the primary package in accordance with 2.4 of the generic specification lEC 1 178-1. 

2.2.3 Ordering information 

The detail specification shall prescribe that the following information is required when 
ordering a crystal unit: 

1) quantity; 

2) detaii specification number, issue number and date, and where applicable: 
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3) nominaf frequency in kHz or MHz and overtone order; 

4) enclosure type; 

5) frequency tolerance(s) and operating temperature range; 

6) circuit condition; 

7) full description of any additional requirements. 

2.2.4 Additional information (not for inspection purposes) 

The detail specification may include information which is not normally required to be 
verified by the inspection procedure, such as circuit diagrams, curves, drawings and notes 
needed for clarification. 

3 Capability approval 

3. 1 Eligibility for capability approval 

Prior to making an application for capability approval a manufacturer shall first obtain 
manufacturer's inspection approval in accordance with 11.1 of (EC QC 001002. 

The primary stage of manufacture shall be as defined in 3.1 of the generic specification 
lEC 1178-1. 

3.2 Structural similarity 

A structural similarity exists where a range of crystal units incorporates one or more of the 
following features in common: 

- materials, methods of sealing and agreed dimensional range for the enclosure; 

- crystal design and crystal processing. 

3.3 Procedures for capability approval 

3.3.1 General 

Capability approval in quartz crystal technology covers: 

- the complete design, material preparation and manufacturing techniques, including 
control procedures and tests; 

- the performance limits claimed for the process and products, that is, those specified 
for the capability qualifying components (CQCs); 

- the range of mechanical structures for which approval is granted. 

3.3.2 Application for capability approval 

In order to obtain capability approval the manufacturer shall apply the rules of procedure 
given in lEC QC 001002. 

In an application for capability approval the manufacturer shall define the boundaries of 
the cai)dbility for which approval is sought in accordance with 3.5 of this specification. 
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3.3.3 Granting of capability appro val 

Capability approval shall be granted when the manufacturer has: 

- prepared a capability manual describing the capability for which he wishes to be 
approved, to the satisfaction of the NSI; 

- agreed with the NSI the range of CQCs, as defined in 11.7.2 of lEC QC 001002 to 
be used for the assessment of capability; 

- successfully demonstrated that he can design and manufacture components which 
satisfy the requirements of this sectional specification, within the limits of his capability; 

- prepared a capability approval test report to the satisfaction of the NSI. 

3.4 Capability manual 

The manufacturer shall prepare a manual describing his capability (see 11.7.3.2 of lEC 
QC 001002) in relation to the technologies involved. 

The manual shall be approved by the NSI who shall ensure that it is a true and complete 
record of procedures carried out by the manufacturer during the design, production, 
testing, inspection and release of his products. The manual is a document that shall be 
treated as "commercial in confidence". 

The manual shall include the following as a minimum: 

- A general Introduction and description of the technologies involved. 

- Aspects of customer liaison Including provisions of design rules (if appropriate) and 
assistance to customers in the formulation of their requirements. 

- A detailed description of the design rules to be used. 

- The procedure for checking that the design rules are complied with for quartz 
crystal units manufactured to a detail specification. 

- A list of all materials used, with references to the corresponding purchasing specifi- 
cations and good inward inspection. 

- A flow chart for the total process showing quality control points and permitted 
rework loops and containing references to all process and quality control procedures. 

- A declaration of processes for which approval has been sought in accordance with 
3.5.1. 

- A declaration of boundaries for which approval has been sought in accordance with 
3.5.2. 

~ A list of Capability qualifying components (CQCs) used to assess the capability, 
with a general description of each, supported by a detailed table showing where the 
declared boundaries of capability are demonstrated by a particular CQC design. 

- A detail specification for each CQC. These shall be produced to the satisfaction of 
the NSI (see annexes A and B). 
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3.5 Capability qualifying components (CQCs) 



The manufacturer shall agree with the NSI the range of capability qualifying components 
that are necessary to cover the range specified in the capability manual. 



The demonstration of the capability shall be made by testing the agreed range of CQCs 
which shall be designed and manufactured in accordance with the capability manual. The 
CQCs shall comply with the following requirements: 

1) The range of CQCs used shall cover all the processes and limits of the declared 
capability. The CQCs shall be chosen to demonstrate the most stringent mutually attain- 
able combination of boundaries as agreed with the NSI. 

2) The CQCs shall be one of the following: 

- test pieces designed for assessment of a process or range of processes; or 

- quartz crystal units in production; or 

- a combination of both of these, provided the requirements of 1) are met. 

When CQCs are designed and produced solely for capability approval, the manufacturer 
shall satisfy the NSI that the same design rules, materials and manufacturing processes 
will be applied to released products. 

The CQC specifications may refer to internal control documentation which specifies 
production testing and measurement recording in order to demonstrate control and 
maintenance of processes and boundaries. 

3.5.1 Processes 

When producing CQC specifications, the following processes shall be assessed. This list 
is not exclusive: 

- Deposition of electrode material see 3.11.3.1 

- Mounting methods see 3.11.3.2 

- Frequency adjustment accuracy see 3.11.3.3 

- Sealing of enclosure see 3.11.4.1 

- Durability of marking see 3.11.4.1 

3.5.2 Boundaries 

Since the boundaries of crystal unit parameters are related to each type of cut and are 
also influenced by the enclosure used, CQCs shall demonstrate a set of boundaries which 
shall include the following: 

- Frequency range(s) see 3.11.5.1 

- Limits of range of motional parameters see 3.11.5.2 

- Frequency tolerance(s) see 3.11.5.1 and 3.11.5.3 

- Temperature range see 3.11.5.1 

- Range of drive levels see 3.11 .5. 1 



ISQC 680100(1995) 
lEC QC 680100(1993) 

- Unwanted responses see 3.11.5.1 

- Ageing limits (frequency and resonance 

resistance change with time) see 3. 11 .5.4 

- Types of enclosure see 3.11.4.1 

- Modes of vibration and angle of cut see 3. 11 .5.1 

- Overtone order see 3.11.5.1 

- Climatic category see 3.11.5.3 

- Mechanical test severities see 3.11.3.2, item 1) 

This list is not exclusive. 

a. 6 Inspection requirements for CQCs 

The inspection requirements shall be contained In the CQC detail specifications together 
with environmental tests, measurements, severities and end point limits, where appro- 
priate (see 3.11). Where possible the tests applied to CQCs shall be selected from 
clause 4 of the generic specification lEC 1 178-1 . 

For capability approval and the subsequent maintenance of that approval, the inspection 
requirements shall ens#re that processes and design features meet the declared 
capability. 

3.7 Programme for capability approval 

The manufacturer shall prepare a programme for the assessment of the declared capa- 
bility to the satisfaction of the NSI. This programme shall be designed so that each 
declared boundary condition is verified by the appropriate CQC. 

The programme shall contain the following: 

- a bar chart or other means of showing the proposed timetable for the approval 
exercise; 

- details of all the CQCs to be used with references to their detail specifications; 

- a chart showing the features to be demonstrated by each CQC. 

3 . 8 Capability appro val report 

The report shall contain the following information: 

- the Issue number and date of the capability approval manual; 

- a programme for capability approval in accordance with 3.7; 

- test results obtained during the performance of the programme; 

- the test methods used. 

Ttie report sKall be signed by the Chief Inspector «s a true statement of the results 
obtained and submitted to the NSI for approval. 
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3.9 Abstract of description of capability 



The abstract is intended for formal publication in lEC QC 001005 when capability approval 
is granted by the National Authorized Institution (NAI) on the recommendation of the NSi. 



It shall Include a concise description of the manufacturer's capability and give sufficient 
information on the technology, methods of construction, packaging and range of products 
for which the manufacturer has been approved. The layout should conform with annex A of 
this specification. 

3.10 Modifications likely to affect the capability approval 

Any modifications likely to affect the capability approval shall satisfy the requirements of 
11.7.3.4 of lECQC 001002. 

3.11 Initial capability appro val 

The test plans given below are to be applied to appropriately selected groups of CQCs. 



The test plans are in categories as follows: 

1) Process CQCs; 

2) Process/boundary CQCs; 

3) Boundary CQCs. 

The tests referred to in each test plan are defined in table 1. These tests have been 
grouped to prove particular design areas covering materials, processes, enclosure types, 
crystal unit performance and durability. 

The test in each group shall be carried out in the given order. 

The approval is granted when the selected range of CQCs has collectively satisfied the 
assessment requirements of the CQC detail specifications with no defects allowed. 

One defective is counted when a CQC has not satisfied the whole or part of the tests of a 
group. 

3.11.1 Procedure in the event of failures 

tn the event of the failure of specimens to meet the test requirements, the manufacturer 
shall maintain a record of all defectives and take one of the actions described In items 1 ) 
and 2) below: 

1) The manufacturer amends the scope of this declared capability with the agreement 
of the NSI. 

2) The manufacturer conducts an investigation into the failure to establish its cause as 
being either: 

- failure of the test itself, for example, test equipment failure or operator error. 
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or 

- design or process failure. 

If the cause of failure is established as a failure of the test itself, then, subject to the 
agreement of the NSI. either the specimen which apparently failed or a new one, if appro- 
priate, shall be returned to the test schedule after the necessary corrective action has 
been taken. If a new specimen Is to be used, it shall be subjected to all of the tests in the 
given sequence of the test schedule(s) appropriate to the original specimen. 



If the cause of failure is established as a design or process failure, a test programme 
agreed between the manufacturer and the NSI shall be performed to demonstrate that the 
cause of the failure has been eradicated and that all corrective measures, including 
revision of documentation, have been carried out. When this has been accomplished to 
the satisfaction of the NSI, the full test sequences shall be repeated using new CQCs. 



3. 1 1 .2 General plan for the selection of CQCs 

Crystal blanks 





Frequency and 
temperature range 




Motional 
parameters 



Surface finishing 
of blank 



Electrode deposition 



Bonding 



Mounting 



Frequency adjustment 



Assemble and seal 



Crystal unit 
design and performance 



ISQC 680100(1995) 
lEC QC 680100 (1993) 



Headers 



Seal 



Enclosures 



Climatic 
performance 



Durability 






Deliverables 

NOTE - The three operations: electrode deposition, bonding and mounting may be performed in a different 
order from that shown above. 



Figure 1 - Plan for the selection of CQCs 
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3.1/.3 Process CQC test plans 

3.11.3.1 Deposition of electrode material on the crystal blank 

The purpose of this test is to establish the quality of the electrode material by measuring 
the drive level dependency, thickness and adhesion of the electrode film. 

Eight specimens are required which are representative of each electrode material and 
deposition method. They shall be subjected to the test plan shown in figure 2. 



Electrode materials 

- aluminium 

- gold 

- silver 

- chromium 

- nickel 



Deposition methods 

- evaporation 

- sputtering 



8 specimens 
Test group 1A 

Drive level 
dependency 



r 



4 specimens 

Test group 1B 

Thickness 



4 specimens 

Test group 10 

Adhesion 



Figure 2 - Test plan for deposition of electrode material CQCs 

3.11.3.2 Bonding and mounting 

1 ) Bonding 

The purpose of this test is to demonstrate the quality of the bonded joint between the 
crystal and the mounting clip, measuring the electrical resistance between the 
electrode and clip after bonding and the tensile strength of this bonded joint. 



Eight specimens shall be prepared for each combination of mounting clip and bonding 
cement to be used in the crystal assemblies for approval. They shall be subjected to 
the test plan shown in figure 3. 



8 specimens 
Test group 2A 

Electrical resistance 
of bonding 



8 specimens 

Test group 28 

Cement adhesion 



Figure 3 - Test plan for bonding CQCs 
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2) Mounting 

The purpose of this test is to demonstrate the integrity of the mounting structure with 
respect to the resistance to solder heat, bump, shock and vibration. 

Eight specimens shall be prepared for each mounting configuration using the appro- 
priate bonding cement approved in item 1) of 3.11.3.2, and shall include four each of 
the maximum and minimum mass of crystal blank. They shall be subjected to the test 
plan shown in figure 4. 



e specimens 
Test group 8 



8 specimens 
Test group 13 



Figure 4 -Test plan for mounting CQCs 

3.11.3.3 Frequency adjustment accuracy 

The purpose of this test is to demonstrate that the accuracy of frequency adjustment, after 
enclosure, falls within the stated tolerance, at the reference temperature, taking account of 
any effects of enclosure. 

Eight specimens at each of the following frequencies shall be subjected to the tests shown 
in figure 5. 

Frequencies 

- minimum frequency of design range; 

- maximum frequency of design range; 

- each intermediate overtone mode where they exist. 



8 specimens 

Test group 3 

Frequency and 

resonance resistance 



Figure 5 - Test plan for frequency adjustment CQCs 



3.11.4 Process/boundary CQC test plans 

3.11.4.1 Enclosure 

The purpose of this test is to demonstrate that: 

- dimensions, 

- hermeticity of enclosure, 

- robustness and solderability of terminations, 

- durability of marking 

fall within the specified limits. 
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For each enclosure material and method of sealing, eight specimens shall be selected to 
include four each of the largest and smallest enclosures. They shall be subjected to the 
test plan shown in figure 6. 



All specimens shall be subjected to test group 4. Test groups 6A, 6B, 6C or 6D, as appro- 
priate, and test group 7 shall contain two each of the largest and smallest enclosures. 



Metal enclosures 

- Resistance welded seal 

- Cold welded seal 

- Solder sealed 

- Solder compression sealed 



Glass enclosures 





8 specimens 
Test group 4 














r 










4 specimens 
Test group 6A 




4 specimens 
Test group 7 



8 specimens 
Test group 4 



4 specimens 
Test group 6B 



4 specimens 
Test group 7 



Plastic enclosures 

- Snap-In seal 

- Glued seal 



Ceramic enclosures 

- Solder sealed 

- Glued seal 

- Glass frit 



8 specimens 
Test group 4 



4 specimens 
Test group 60 



4 specimens 
Test group 7 





8 specimens 
Test group 4 
























4 specimens 
Test group 6D 




4 specimens 
Test group 7 



Figure 6 - Test plans for enclosure CQCs 

3.11.5 Boundary CQC test plans for crystal unit design and performance 

The purpose of these tests is to validate the design rules for the crystal element with 
respect to: 

- mode of vibration and overtone order; 

- angle of cut and tolerance; 
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- blank dimensions and profile; 

- electrode dimensions and mass. 

All of these factors are inter-related and will influence the following: 

- frequency range; 

- frequency tolerance over the temperature range; 

- temperature range; 

- range of drive levels; 

- motional parameters/pulling sensitivity; 

- unwanted responses. 

To validate the design capability it is necessary to produce a series of crystal unit designs 
which demonstrate the capability of the manufacturer to meet the claimed boundaries for 
the factors listed above. 

For example for an AT-cut crystal (thickness shear mode) the manufacturer's tightest 
angle of cut combined with the widest temperature range can be combined into a test 
piece (CQC) with which to check frequency range, frequency tolerance, temperature range 
and drive level. 



To check the motional parameters and response characteristics a further series of test 
pieces (CQCs) should be designed to demonstrate the values of these parameters and the 
unwanted response characteristics at the extremes of the frequency ranges. 



3.11.5.1 Frequency and temperature range 

The purpose of these tests is to demonstrate the following boundaries: 

- frequency range; 

- frequency tolerance at reference temperature; 

- frequency tolerances over temperature range; 

- temperature range; 

- range of drive levels. 

The specimens shall be selected from the declared frequency range and shall include: 

- three at minimum fundamental frequency; 

- three at maximum fundamental frequency; 

- three at minimum frequency of the highest overtone; 

- three at maximum frequency of the highest overtone; 

- three selected from each intermediate overtone where they exist. 

The specimens shall be representative of the range of enclosure sizes and shall include 
three of minimum and three of maximum size. They shall be subjected to the test plan 
shown in figure 7. 
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All specimens shall be subjected to test groups 4 and 5. 



Test group 4 



Test group 5 



Figure 7 - Test plan for crystal unit design and performance CQCs 



3.11.5.2 Motional parameters or pulling sensitivity and unwanted responses 



I ne purpose ot tnese iesis is to oemonstrate tne range oi moiionai parameters ano to 
check the unwanted response characteristics to the specified ratio. 

The motional parameters claimed by the manufacturer shall be shown by diagrams or 
tables in his capability manual. 

Eight specimens shall be taken to demonstrate the maximum value of C^ or the minimum 
value of L^ at minimum and maximum frequencies for the fundamental and the highest 
overtone order. 

The Q values of these specimens shall be not less than the minimum values claimed in the 
capability manual and shall satisfy the unwanted response requirement shown in test 
group 13. 



All the specimens shall be subjected to the test plan shown in figure 8. 



Test group 4 



Test group 13 

Motional parameters 

and unwanted responses 



Figure 8 - Test plan for CQCs for motional parameters 
and unwanted responses 

3. 11 .5.3 Climatic performance 

The purpose of these tests Is to demonstrate the climatic performance of complete crystal 
units. 

ClUlll !>pwiiilBiis Ml eawii eiiviuauio inaioiiai onaii w owwjoviovi tv »awti twa» ^twvi|i# «iiw**ii 

in figure 9. It is preferable that those specimens used for test group 10 are not those 
subjected to test group 9. Each test group shall comprise a minimum of two each of 
the largest and smallest enclosures. All specimens shall be subjected to test group 4. 
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These specimens may be selected from those tested under 3.1 1 .5.1 



8 specimens 
Test group 9 



8 specimens 
Test group 10 



Figure 9 - Test plan for climatic performance CQCs 

3.11.5.4 Durability 

The purpose of these tests is to demonstrate the shelf life and ageing of the crystal units. 

Specimens, which may be selected from those tested under 3.11.5.1, shall include: 



- two at minimum fundamental frequency; 
-> two at maximum fundamental frequency; 

- two at minimum frequency of the highest overtone; 

- two at maximum frequency of the highest overtone; 

- two selected from each Intermediate overtone where they exist. 

The specimens shall be representative of the range of enclosure sizes and shall include 
two of minimum and two of maximum size. They shall be tested according to the test plan 
shown in figure 10. 

AH specimens shall be subjected to test group 4. Test group 11 shall contain one 
specimen of each frequency as selected above and a minimum of one each of the largest 
and smallest enclosures. 



8 specimens 
Test group 1 1 



Figure 10 - Test plan for durability CQCs 
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Table 1 - Test schedule for initial capability approval 

In this table, subclause numbers refer to Causes 2 and 4 of lEC 1178-1 
D = destructive ND = non destructive 



Test 
group 


Subclause numbers, 

tests and 

test sequence 


D 
or 
ND 


Test 
conditions 


Performance 
requirements 


1 A 
B 




4.7.2 Drive level 
dependency 


ND 


4.7.2 


2.3.6 


Control of electrode 

film thickness 

■ 


D 


To be defined in 
the manufacturer's 
CQC specification 


Tolerances to be 

specified by the 

manufacturer 


Electrode film 
adhesion 


D 


To be defined in 
the manufacturer's 
CQC specification 


To be specified 
by the manufacturer 


2 A 
B 


Electrical resistance 
of bonding 


ND 


To be defined in 
the manufacturer's 
CQC specification 


To be specified 
by the manufacturer 


Cement adhesion 


D 


To be defined in 
the manufacturer's 
CQC specification 


To be specified 
by the manufacturer 


3 


4.7.1 Frequency and 
resistance 


ND 


4.7.1 


4.7.1 

To be specified 

by the manufacturer 


4 


4.5.1 Visual test A 

4.6.2 Dimensions test B 

4.7.9 Insulation 
resistance 

4.8.2 item 2} 

Fine leak test 
(except for 
evacuated glass 
enclosures) 

4.8.2 item 1) 

Gross leak test 
(except for 
evacuated glass 
enilosures) 

4.8.2 ite.TiS) 

Vacuum test for 
evacuated crystal 
units (for glass 


ND 


4.5. t 
4.8.2 
4.7.9 

item 2) of 4.8.2 
item 1) of 4.8.2 

iter, 3) of 4.8.2 


4.5.1 
4.6.2 
4.7.9 

2.3.11 
item 1) of 4.8.2 

item 3) of 4.8.2 
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ISQC 680100(1995) 
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Test 
group 


Subclause numbers, 

tests and 

test sequence 


D 
or 
ND 


Test 
conditions 


Performance 
requirements 


5 


4.7.2 Drive level 
dependency 


ND 


4.7.2 


2.3.6 




4.7.1 Frequency 

and resonance 
resistance 




4.7.1 


4.7.1 

To be specified 

by the manufacturer 




4.7.3 Test A: 

Frequency and 
resonance resistance 
as a function of 
temperature 




4.7.3. test A 


4.7.3 

To be specified 

by the manufacturer 




4.7.3 TestB: 

Frequency and 
resonance resistance 
as a function of 
temperature 




4.7.3. test B 


4.7.3. test B 


6 

A 


Metal enclosures only 

4.8.5 Rapid change of 
temperature, 
thermal shock 
in air 


ND 


4.8.6 






4.5.2 Visual test B 




4.5.2 


4.5.2 


B 


4.8.2 item 2) 
Sealing 
Fine leak test 




item 2) of 4.8.2 


2.3.11 


Glass enclosures only 










4.8.4 Rapid change 
of temperature, 
severe shock by 
liquid immersion 




4.8.4 






4.5.2 Visual test B 




4.5.2 


4.5.2 




4.8.2 item 3) 

Vacuum test for 
evacuated crystal 
un ts 




item 3) of 4.8.2 


item 3) of 4.8.2 


C 


Plastic enclosures only 








D 


Under consideration 








Ceramic enclosures only 










Under consideration 
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Table 1 (continued) 



Test 
group 



Subclause numbers, 

tests and 

test sequence 



4.8.16 Immersion in 

cleaning solvents 

4.8.3 item 1 ) 

Solderability 
(wire ended 
enclosures only) 

4.8.1 item 1) 

Tensile and thrust 
on terminations 

4.8.1 item 2) 

Flexibility o{ 
wire terminations 

4.8,1 item 3} 

Terminal bend 
test (for undercut 
pins only) 



Final inspection 

4.5.2 Visual test B 

4.8.2 item 2) 

Fine leak test 
(except for 
evacuated glass 
enclosures) 

4.8.2 item 1) 

Gross leak test 
(except for 
evacuated glass 
enclosures) 

4.8.2 item 3) 

Vacuum test for 
evacuated crystal 
units (glass 
enclosures only) 



D 
or 
NO 



4.7.1 Frequency and 
resonance 
resistance 

4.8.3 item 2) 

Resistance to 
soldering heat 



Test 
conditions 



4.8.16 



item 1} of 4.8.3 



item 1} of 4.8.1 



item 2) of 4.8.1 



item 3) of 4.8.1 



4.5.2 
item 2) of 4.8.2 



item 1) of 4.8.2 



item 3) of 4.8.2 



4.7.1 



item 2) of 4.8.3 



Performance 
requirements 



Marking shall 
be legible 



item 1) of 4.8.3 



item 1) of 4.8.1 



item 2) of 4.8.1 



item 3) of 4.8.1 



4.5.2 
2.3.11 



Item 1) of 4.8.2 



item 3) of 4.8.2 



ReoofwfTg of 
measurements 

item 2) of 4.8.3 
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Table 1 (continued) 



Test 
group 


Subclause numbers, 

tests and 

test sequence 


D 
or 
ND 


Test 
conditions 


Perforn^ance 
requirements 


8 


4.7.1 Frequency and 
resonance 
resistance 


D 


4.7.1 


A/ 5 X 10"* 
AH^ < 10% 




4.5.2 Visual, test B 




4.5.2 


4.5.2 


9 


4.7.1 Frequency and 
resonance 
resistance 

4.8.14 Climatic 
sequence 

Final inspection 


D 


4.7.1 
4.8.14 


Recording of 
measurements 




4.7.9 Insulation 
resistance 




4.7.9 


4.7.9 




4.7.3 Test B 

Frequency and 
resonance 
resistance as a 
function of 
temperature 
(except for 
evacuated glass 
enclosures) 




4.7.3, test B 


4.7.3, tests 




4.8.2 item 3) 

Vacuum test for 
evacuated crystal 
units (glass 
enclosures only) 




item 3) of 4.8.2 


item 3) of 4.8.2 




4.7.1 Frequency and 
resonance 
resistance 




4.7.1 


Af 5x 10'* 
Afl^ < 10% 




4.5.2 Visual, test B 




4.5.2 


4.5.2 


10 




D 








4.7.1 Frequency and 
resonance 
resistance 




4.7.1 


Recording of 
measurements 




4.8.15 Damp heat 
steady state 




4.8.15 






4.7.9 Insulation 
resistance 




4.7.9 


4.7.9 
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Table 1 (continued) 



Test 


Subclause numbers. 


D 


Test 


Performance 


group 


tests and 
test sequence 


or 
ND 


conditions 


requirements 


10 




D 








4.7.3 Test B 




4.7.3, test B 


4.7.3, test B 




Frequency and 










resonance 










resistance as 










a function of 










temperature 










(except for 










evacuated glass 










enclosures) 










4.8.2 item 3) 










Vacuum test for 




4.8.2, item 3) 


4.8.2, item 3) 




evacuated crystal 










units (glass 










enclosures only) 










4.7.1 Frequency and 




4.7.1 


Af 5x 10"® 




resonance 






AR^< 10% 




resistance 










4.5.3 Visual test C 




4.5.3 


4.5.3 


11 




ND 








4.9.1 Ageing 




4.9.1 


To be specified 
by manufacturer 




4.9.2 Extended ageing 




4.9.2 


Recording of 




(for information 






results 




only) 










Final inspection 










4.7.1 Frequency and 




4.7.1 


A/ 2 x 10"* 




resonance 






A«, < 5 % 




resistance 










4.7.3 Test B 




4.7.3. test B 


4.7.3, tests 




Frequency and 










resonance 










resistance as a 










function of 










temperature 










(except for 










evacuated glass 










enclosures) 










4.8.2 item 3) 




item 3) of 4.8.2 


item 3) of 4.8.2 




Vacuum test for 










evacuated crystal 










units (glass 










enclosures 










only) 
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Table 1 (concluded) 



Test 
group 


Subclause numbers, 

tests and 

test sequence 


D 
or 
ND 


Test 
conditions 


Performance 
requirements 


12 


4.7.1 Frequency and 
resonance 
resistance 

4.8.6 Bump 

4.8.7 Vibration 

4.8.8 Shock 
Final inspection 

4.7.1 Frequency and 
resonance 
resistance 

4.5.2 Visual test B 


D 


4.7.1 

4.8.6 
4.8.7 
4.8.8 

4.7.1 
4.5.2 


Recording of 
measurements 

Af Sx 10"" 
AR, <10% 

4.5.2 


13 


4.7.5 Shunt 

capacitance C^ 

4.7.8 Motional 

parameters 

Motional 
capacitance C^ 
or 

Motional 
inductance L^ 
and 

Motional 
resistance /?, 

4.7.4 Unwanted 
responses 


ND 


4.7.5 
4.7.8 

4.7.4 


To be specified by 
the manufacturer 

To be specified by 
the manufacturer 

4.7.4 

Ratio to be 2:1, 

unless 

otherwise specified 
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Table 2 - Periodic tests for maintenance of capability approval 



CQC test plan and 
subclause number 


Test group 
(see table 1) 


Periodicity 


Minimum number 
of specimens 
for each CQC 


3.11.3.1 Deposition of electrode 
material on the crystal 
blank 


1A 


1 week 


8 


IB 


4 weeks 


4 (see note 1 } 


1C 


4 (see note 1 ) 


3.11.3.2 Item 1) Bonding 


2A 
2B 


4 weeks 


8 


3.11.3.2 item 2) Mounting 


B 
12 


2 years 


8 


3:11.3.3 Frequency adjustment 
accuracy 


3 


1 week 


1 6 (see note 2) 


3.11.4.1 Enclosure 


4 


1 week 


8 


6 


2 years 


4 (see note 1 ) 


7 


4 (see note 1 ) 


3.1 1 .5.1 Frequency and 

temperature range 


4 
5 


2 years 


1 2 (see note 2) 


3.11.5.2 Motional parameters 

and unwanted responses 


4 
13 


2 years 


8 


3.11.5.3 Climatic 

performances 


9 
10 


2 years 


8 


3.11.5.4 Durability 


11 


2 years 


8 (see note 2) 


NOTES 

1 For subclauses 3.11.3.1 and 3.11.4.1 the specimens required for the less frequent tests shall 
have satisfied the weekly test. 

2 For additional overtones extra specimens will be required. 



3.12 Maintenance of capability approval 

The periodicity of testing for the maintenance of capability approval shall be as defined In 
table 2 ensuring that all claimed boundaries are verified at two-yearly intervals. 

The manufacturer shall satisfy the NSI that the range of CQCs remains representative of 
the products released and in accordance with 3.5 of this specification. 

CQCs fallen from, or repriasentative of. current production shall be identified prior to 
testing. 
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The manufacturer shall have maintained production, such that: 



- the process specified in the capability manual, including any additions/deletions 
agreed with the NSI since initial approval remains unchanged, in accordance with 
11.7.3.5 of lECQC 001002; 

- there has been no change in the place of manufacture, and final test; 

- there has been no break exceeding six months in the manufacturer's production 
under capability approval. 

The manufacturer shall maintain a record of the progress of the maintenance of capability 
programme such that at any time the capability boundaries that have been verified and 
those awaiting verification in the specified period can be established. 



3.13 Rework and repair work 
3.13.1 Rework 

Permitted rework shall be defined in the capability manual and shall be in accordance with 

3.10.1 of the generic specification lEC 1176-1. 

3.13.2 Repair work 

Repair work is not permitted for quartz crystal units. 

3.14 Quality cor}formance inspection 

3.14.1 General 

The manufacturer shall carry out all the tests and inspection requirements specified in the 
detail specification for the final component before delivery. 

3.14.2 Custom-built quartz crystal units 

Inspection requirements for custom-built quartz crystal units shall be as specified in the 
customer detail specification, the content of which shall be by agreement between 
the manufacturer and his customer in accordance with the blank detail specification 
lEC 1178-2-1. 

The manufacturer shall ensure that the requirements of the customer detail specification 
fall within the range of his capability approval. 

3.14.3 Standard catalogue items 

A manufacturer wishing to supply a quartz crystal unit or range of quartz crystal units 
covered by his capability approval, as a standard catalogue item, shall produce a detail 
specification in accordance with the blank detail specification lEC 1 178-2-1 . 



The manufacturer shall ensure also that the content of the detail specification complies 
with 2.2 of this sectional specification. 
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3. 1 5 Screening procedures 

Any screening procedures offered by the manufacturer shall be stated in the capability 
manual. 

4 Test and measurement procedures 

All test and measurement procedures shall be selected from clause 4 of the generic 
specification lEC 1178-1. 

If any required test is not included then n shall be defined in the relevant CQC, customer 
or catalogue item detail specification. 
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Annex A 

(normative) 

Example layout of an abstract of description of capability 



Certificate number 

Issue 

Date 

Quartz crystal units 
Manufacturer 



Limits of approval 

Frequency range(s) 
Modes of vibration 
Overtone order and types of cut 
Temperature range 
Range of circuit conditions 
Frequency tolerance 
Ageing limits 
Types of enclosure 
Climatic category 
Mechanical test severities 



NOTE - The limits above may not all be met concurrently. Refer to manufacturer" s data. 
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Annex B 

(normative) 

Layout of the front page of a CQC specification for process controi 



Capability CQC specification No 

approval No Issue 

Capability manual 

Ref. No Date 



Process control monitor 



Process stage 



Purpose of check 



Specification reference 



Capability feature(s) covered by this specification 



1 . Drawings 

2. Verification 



Include outline and layout drawings, as appropriate, or list here the 
drawing reference numbers. 

Include all tests, measurements or inspection requirements with ac- 
ceptance criteria necessary to verify the features stated above. 
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Annex C 

(normative) 

Layout of the front page of a CQC specification 
to demonstrate a boundary or limit 



Capability 
approval No 

Capability manual 
Ref. No 



CQC specification No. 
Issue 

Date 



Capability qualifying component 



Description 



Part Identity 



Manufacturing drawing reference 



Capability feature(s) covered by this specification 



1 . Drawings 

2. Verification 



Include outline and layout drawings, as appropriate, or list here the 
drawing reference number. 

Include all tests, measurements or Inspection requirements with 
acceptance criteria necessary to verify the features stated above. 
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